Abstract
Introduction

Cystic fibrosis (CF) is an autosomal recessive fatal hereditary disease in Caucasian populations with an incidence ranging around 1 to 2,500-3,500 in U.S (1, 2). In contrast, the incidence of CF in Japan is extremely rare and is estimated as 1 to 350,000 (3). To date, a total of approximately 150 cases have been reported. The gene responsible for CF is named cystic fibrosis transmembrane conductance regulator (CFTR) and localized to chromosome 7q31.2 (1). The CFTR gene consists of a total of 27 exons and encodes for cAMP-dependent chloride channel. The mutations of CFTR gene cause clinical manifestations of CF including pulmonary disease, meconium ileum, pancreatic insufficiency and elevated concentrations of chloride in sweat (4). More than 1,500 different mutations have been reported in the genes of patients (5, 6). The most common mutation of CFTR gene in Caucasian populations is F508del and approximately 70% of CF patients possess the mutation (4), whereas the incidences of other mutations remain about 2-3% (5). Interestingly, F508del is not a common mutation in the
been identified in Japanese patients and reported previously (7) (8) (9) (10) . These data suggested that the profiles of mutations of CFTR gene in Japanese patients are different from those of Caucasian populations (1, 4) . Here, we report three CF cases with rare CFTR mutations encountered in our institute in Nagasaki, Japan. (Fig. 2) . The presence of missense mutation Q98R was detected in a homozygous fashion in exon 4 of Ra d i o l o g i c a l c h a r a c t e r i s t i c s o f Ca s e 2 . a ) Ch e s t X-r a y f i l m i n d i c a t e s d i f f u s e b i l a t e r a l  c y s t i c a n d b r o n c h i e c t a t i c c h a n g e s . b ) Ch e s t CT f i l m s h o ws mu c o i d i mp a c t i o n , b r o n c h i e c t a t i c a n d  c y s t i c c h a n g e s i n b o t h l u n g s . a b (Fig. 3) 
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F i g u r e 3 . Ra d i o l o g i c a l c h a r a c t e r i s t i c s o f Ca s e 3 . a ) Ch e s t X-r a y f i l m d e mo n s t r a t i n g c y s t i c a n d b r o n c h i e c t a t i c c h a n g e s i n b o t h u p p e r f i e l d s , p r e d o mi n a n t l y i n t h e l e f t l u n g . B o t h l o we r l u n g f i e l d s r e ma i n e d n e a r l y i n t a c t . b ) Ch e s t CT f i l m s h o ws b r o n c h i e c t a s i s a n d c y s t i c c h a n g e s i n b o t h l u n g s wi t h mi n o r p a r e n c h y ma l i n f i l t r a t i o n s .
a b both CFTR alleles in mutation analysis. Her father possessed heterozygous Q98R mutation (test was not performed to mother). Sweat chloride level was intermediate (54.8 mmol/L) and pancreatic secretion test revealed low function (67.0% in PFD test). She was under continuous administration of azithromycin (250 mg/every other day) and inhalation of hypertonic saline for prophylaxis of acute exacerbation. Although methicillin-resistant S. aureus (MRSA) was isolated from sputum since the first admission to our hospital, P. aeruginosa has not yet been isolated.
Case 3 A 29-year-old woman with productive cough and purulent sputum was diagnosed as CF with chronic sinusitis at the age of 28 years old. She was the first child of nonconsanguineous parents and her younger sister suffered from epilepsy. On physical examination, coarse crackles were audible in her left upper back. She had been diagnosed as bronchiectasis for 15 years and clarithromycin was administrated occasionally at outpatient clinics. Chest X-ray films indicated bronchiectatic and cystic changes predominantly in the left upper lung field
T a b l e 1 . S u mma r y o f T h r e e Cy s t i c F i b r o s i s Ca s e s
The CFTR Q98R mutation was first reported by Romey et al (13) (18) . The clinical features of CF patients with R347H mutation were characterized as mild pulmonary symptoms and all men were infertile accompanied by CBAVD (7) . Although a few cases with R347H mutations with F508del on the other allele were previously reported in Japan and Italy (7, 18) 
